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Description
TECHNICAL FIELD

[0001] Embodiments of the present disclosure relate
to an array substrate, a manufacturing method thereof
and a display device.

BACKGROUND

[0002] Recently, display technologies have been de-
veloped rapidly. For example, Thin film transistor (simply
referred as TFT) technologies have been developed from
amorphous silicon thin-film transistors in the past to low
temperature Poly-Si thin film transistors, metal oxide
semiconductor thin film transistors and so on currently,
. Phosphor technologies have been developed from lig-
uid crystal display (simply referred as LCD) technologies
in the past to organic light emitting diode (simply referred
as OLED) technologies currently.

[0003] Oxide semiconductors are highly regarded.
Large-sized oxide panels are currently in a phase of mass
production and backplane performance promotion. Mass
produced oxide backplanes are substantially etch-stop-
per layer (simply referred as ESL) structures. Because
a display screen is required to have a high definition all
the time, it requires a pixel area to be reduced continu-
ously and Pixels Per Inch (simply referred as PPI) to be
increased. However, the pixel area being reduced con-
tinuously would lead to a problem of process complexity
and reliability, and storage capacitance being continu-
ously decreased.

SUMMARY

[0004] An embodiment of the disclosure provides an
array substrate, comprising a gate electrode layer, an
active layer and a source-drain electrode layer that are
disposed on a substrate, wherein: the substrate compris-
es a storage capacitance region thereon, in the storage
capacitance region, projections of the gate electrode lay-
er and the active layer on the substrate are at least par-
tially overlapped, and projections of the active layer and
the source-drain electrode layer on the substrate are at
least partially overlapped.

[0005] For example, the array substrate further com-
prises a gate insulation layer between the gate electrode
layer and the active layer and a etch-stopper layer be-
tween the active layer and the source-drain electrodes
layer, wherein the gate electrode layer comprises a por-
tion in the storage capacitance region, the gate insulation
layer comprises a portion in the storage capacitance re-
gion; the active layer comprises a portion in the storage
capacitance region; the etch-stopper layer comprises a
portion in the storage capacitance region; the source-
drain electrode layer comprises a portion in the storage
capacitance region.

[0006] For example, the substrate further comprises a
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thin film transistor region, and a thickness of the gate
insulation layer formed in the storage capacitance is
smaller than a thickness of the gate insulation layer
formed in the thin film transistor region.

[0007] For example, the gate insulation layer at a con-
tact hole in the gate insulation layer is in contact with the
source-drain electrode layer.

[0008] For example, at least one passivation layer is
formed on the source-drain electrode layer, and a mate-
rial of the passivation layer is one or more of silicon oxide,
silicon nitride, silicon oxynitride, or alumina.

[0009] For example, a pixel electrode layer is formed
on the passivation layer, and the pixel electrode layer is
in contact with the source-drain electrode layer by a con-
tact hole in the passivation layer which runs through the
passivation layer.

[0010] An embodiment of the disclosure provides a
method of manufacturing an array substrate, the method
comprising: forming a gate electrode layer, an active lay-
er and a source-drain electrode layer on a substrate,
wherein the substrate comprises a storage capacitance
region thereon; in the capacitance storage region, pro-
jections of the gate electrode layer and the active layer
on the substrate are at least partially overlapped, and
projections of the active layer and the source-drain elec-
trode layer on the substrate are at least partially over-
lapped.

[0011] For example, a gate insulation layer is formed
between the gate electrode layer and the active layer,
and an etch-stopper layer is formed between the active
layer and the source-drain electrode layer, wherein when
the gate electrode layer is formed, a portion in the storage
capacitance region is formed; when the gate insulation
layer is formed, a portion in the storage capacitance re-
gion is formed; when the active layer is formed, a portion
in the storage capacitance region is formed; when the
etch-stopper layer is formed, a portion in the storage ca-
pacitance region is formed; and when the source-drain
electrode layer is formed, a portion in the storage capac-
itance region is formed.

[0012] For example, the method further comprises
etching the gate insulation layer in the storage capaci-
tance region to be thinned, after the gate insulation layer
is formed.

[0013] For example, a thickness of the gate insulation
layer in the storage capacitance region is controlled by
controlling an etching time when the gate insulation layer
in the storage capacitance is etched to be thinned.
[0014] For example, the method further comprises
etching the gate insulation layer at a contact hole prede-
termined to be formed in the gate insulation layer to
thinned, while etching the gate insulation layerin the stor-
age capacitance region to be thinned.

[0015] For example, the method further comprises
etching the gate insulation layer at the contact hole pre-
determined to be formed in the gate insulation layer again
so as to reach the gate electrode layer, while forming the
etch-stopper layer on the active layer, and the gate insu-
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lation layer at the contact hole in the gate insulation layer
is in contact with the source-drain electrode layer.
[0016] For example, the method further comprises: at
least one passivation layer being formed on the source-
drain electrode layer, and a material of the passivation
layer being one or more of silicon oxide, silicon nitride,
silicon oxynitride, or alumina.

[0017] For example, the method further comprises:
forming a contact hole in the at least one passivation
layer which runs through the at least one passivation lay-
er and forming a pixel electrode on the at least one pas-
sivation layer, and the pixel electrode is in contact with
the source-drain electrode layer by the contact hole in
the passivation layer.

[0018] For example, the pixel electrode layer is cured
and annealed, after the pixel electrode layer is formed .
[0019] Anembodimentofthe disclosure provides adis-
play device, comprising the above-mentioned array sub-
strate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] Inorderto clearlyillustrate the technical solution
of the embodiments of the disclosure, the drawings of
the embodiments will be briefly described in the following;
it is obvious that the described drawings are only related
to some embodiments of the disclosure and thus are not
limitative of the disclosure.

Figure 1 is a schematic diagram of forming a gate
electrode layer of an array substrate provided by an
embodiment of the disclosure;

Figure 2 is a schematic diagram of forming a gate
insulation layer provided by the embodiment of the
disclosure;

Figure 3 is a schematic diagram of forming an active
layer provided by the embodiment of the disclosure;
Figure 4 is a schematic diagram of forming an etch-
stopper layer provided by the embodiment of the dis-
closure;

Figure 5 is a schematic diagram of forming a source-
drain electrode layer provided by the embodiment of
the disclosure;

Figure 6 is a schematic diagram of forming a plurality
of passivation layers provided by the embodiment of
the disclosure;

Figure 7 is a schematic diagram of forming a contact
hole provided by the embodiment of the disclosure;
Figure 8 is a schematic diagram of forming a pixel
electrode layer provided by the embodiment of the
disclosure; and

Figure 9 is a flow chart of a method of manufacturing
the array substrate provided by the embodiment of
the disclosure.

DETAILED DESCRIPTION

[0021] In order to make objects, technical details and
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advantages of the embodiments of the disclosure appar-
ent, the technical solutions of the embodiments will be
described in a clearly and fully understandable way in
connection with the drawings related to the embodiments
of the disclosure. Apparently, the described embodi-
ments are just a part but not all of the embodiments of
the disclosure. Based on the described embodiments
herein, those skilled in the art can obtain other embodi-
ment(s), without any inventive work, which should be
within the scope of the disclosure.

[0022] An embodiment of the present disclosure pro-
vides an array substrate. As shown in Figure 8, the array
substrate comprises a gate electrode layer 2, an active
layer 4 and a source-electrode layer 6 that are disposed
on a substrate 1 sequentially.

[0023] The substrate 1 comprises a storage capaci-
tance region Il thereon.

[0024] In the storage region Il, projections of the gate
electrode layer 2 and the active layer 4 on the substrate
1 are at least partially overlapped. The projections of the
active layer 4 and the source-drain electrode layer 6 on
the substrate 1 are at least partially overlapped, so that
the active layer 4, the gate electrode layer 2, the source-
drain electrode layer 6 form a dual-capacitor structure on
the storage capacitance region Il.

[0025] Inthe embodiment, as shownin Figure 8, agate
insulation layer 8 is further comprised between the gate
electrode layer 2 and the active layer 4, and an etch-
stopper layer 5 is further comprised between the active
layer 4 and the source-drain electrode layer 6. The gate
electrode layer 2 comprises a portion in the storage ca-
pacitance region Il, the gate insulation layer 3 comprises
a portion in the storage capacitance region Il, the active
layer 4 comprises a portion in the storage capacitance
region Il, the etch-stopper layer 5 comprises a portion in
the storage capacitance region Il, and the source-drain
electrode layer 6 comprises a portion in the storage ca-
pacitance region Il. In this way, the storage capacitance
region Il forms a dual-capacitor structure (i.e., the gate
electrode layer 2, the gate insulation layer 3 and the ac-
tive layer 4 form a capacitor and the source-drain elec-
trode layer 6, the etch-stopper layer 5 and the active layer
4 form another capacitor). Storage capacitance is effec-
tively increased when an area occupied by the storage
capacitance region Il is not increased, which is advanta-
geously to reduce a pixel area and increase PPI.
[0026] It should be noticed that the etch-stopper layer
5 can be an insulating layer in any forms.

[0027] In this embodiment, the gate insulation layer 3
in the storage capacitance region Il is a thinned gate in-
sulation layer. The thinned gate insulation layer can in-
crease the storage capacitance effectively.

[0028] In this embodiment, the gate electrode layer 2
at the contact hole 12 in the gate insulation layer 6 is in
contact with the source-drain electrode layer 6. The gate
electrode layer 2 at the contact hole in the gate insulation
layer is in contact with the source-drain electrode layer
6 directly by etching the gate insulation layer 3 at the
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contact hole in the gate insulation layer, so as to achieve
a hole contact between the source-drain electrode layer
6 and the gate electrode layer 2.

[0029] Further, atleast one passivation layer is formed
on the source-drain electrode layer 6. As shown in Figure
8, a first passivation layer 7, a second passivation layer
8 and athird passivation layer 9 are formed on the source-
drain electrode layer 6 sequentially. A material of the pas-
sivation layers can be one or more of silicon oxide (SiO,),
silicon nitride (SiN,), silicon oxynitride (SiON) or alumina
(A03).

[0030] Further, a pixel electrode layer 11 is formed on
the passivation layer. The pixel electrode layer 11 is in
contact with the source-drain electrode layer 6 by a con-
tact hole 10 in the passivation layers which runs through
the passivation layers. A material of the pixel electrode
layer 11 is indium tin oxides (ITO) with good conductivity
and transparency.

[0031] Another embodiment of the disclosure provides
amethod of manufacturing an array substrate. The meth-
od comprises: forming a gate electrode layer 2, an active
layer 4 and a source-drain electrode layer 6 on the sub-
strate; the substrate comprises a storage capacitance
region thereon.

[0032] In the storage region I, projections of the gate
electrode layer 2 and the active layer 4 on the substrate
1 are at least partially overlapped, and the projections of
the active layer 4 and the source-drain electrode layer 6
on the substrate 1 are at least partially overlapped, so
that the active layer 4, the gate electrode layer 2, the
source-drain electrode layer 6 form a dual-capacitor
structure on the storage capacitance region Il.

[0033] In this embodiment, the method further com-
prises forming a gate insulation layer 3 between the gate
electrode layer 2 and the active layer 4, and forming an
etch-stopper layer 5 between the active layer 4 and the
source-drain electrodes layer 6.

[0034] When the gate electrode layer 2 is formed, a
portion in the storage capacitance region Il is formed;
When the gate insulation layer 3 is formed, a portion in
the storage capacitance region Il is formed; when the
active layer 4 is formed, a portion in the storage capac-
itance region Il is formed; when the etch-stopper layer 5
is formed, a portion in the storage capacitance region I
is formed; and when the source-drain electrodes layer 6
is formed, a portion in the storage capacitance region I
is formed . It should be understood that these portions
are also comprised in the storage capacitance region Il
by designing mask patterns for etching.

[0035] It is noticed that other forms of the insulation
layer rather than the etch-stopper layer 5 can be formed
between the active layer 4 and the source-drain elec-
trodes layer 6 according the type of a device.

[0036] As is shown, the disclosure comprises forming
the dual-capacitor structure in the storage capacitance
region ll, so that the storage capacitance is effectively
increased when an area occupied by the storage capac-
itance region Il is not increased. It is advantageously to
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reduce a pixel area and increase PPI. At the same time,
a new process does not need to be added because of
using the active layer 4 and the etch-stopper layer 5 si-
multaneously.

[0037] In this embodiment, the method further com-
prises a step of: etching the gate insulation layer 3 in the
storage capacitance region Il to be thinned.

[0038] For example, the gate insulation layer 3 in the
storage capacitance region Il is etched by an etch mask
for the insulation layer, and a thickness of the gate insu-
lation layer 3 in the storage capacitance region Il is con-
trolled by controlling an etching time. In this way, the
thickness of the insulation layer 3 of the storage capac-
itance region Il is thinned, to increase the storage capac-
itance and improve the flatness of the storage capaci-
tance region ll, which is advantageously to improve per-
formance of a back plate.

[0039] Further, while the gate insulation layer 3 of the
storage capacitance region Il is etched to be thinned, the
gate insulation layer 3 at the contact hole to be formed
predeterminedly in the gate insulation layer is etched to
be thinned. For example, the storage capacitance region
Il and the gate insulation layer 3 at the contact hole in
the gate insulation layer are etched by the etch mask for
the insulation layer simultaneously. Because both of
them are etched simultaneously, only one mask is need-
ed.

[0040] In this embodiment, the method further com-
prises a step of: forming the etch-stopper layer 5 on the
active layer, while etching the gate insulation layer 3 at
the contact hole predetermined to be formed in the gate
insulation layer again, to reach the gate electrode layer
2. As it can be seen, the insulation layer 3 at the contact
hole in the gate insulation layer is formed by two steps.
A first step etches the insulation layer 3 at the contact
hole in the gate insulation layer while etching the insula-
tion layer in the storage capacitance region Il by the etch
mask for the insulation layer, so as to thin the thickness
of the insulation layer, and a second step etches the in-
sulation layer 3 at the contact hole in the gate insulation
layer again to reach the gate electrode layer 2 while form-
ing the etch-stopper layer 5 on the active layer 4.
[0041] In this embodiment, the method further com-
prises: forming at least one passivation layer on the
source-drain electrode layer 6.

[0042] For example, forming the passivation layer
comprises steps of: forming a plurality of passivation lay-
ers sequentially by manufacturing methods, such as ther-
mal growth, atmospheric pressure chemical vapor dep-
osition, low pressure chemical vapor deposition, plasma
chemical vapor deposition, or sputtering, and a material
of the passivation layers is one or more of silicon oxide
(SiO,), silicon nitride (SiN,), silicon oxynitride (SiON) or
alumina (Al,O3).

[0043] In this embodiment, the method further com-
prises: forming a contact hole in the at least one passi-
vation layer, the contact hole running through the at least
one passivation layer, and forming a pixel electrode layer
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11 on the at least one passivation layer. The passivation
layer is in contact with the source-drain electrode layer
6 by the contact hole in the passivation layer.

[0044] Inthis embodiment, after forming the pixel elec-
trode layer 11, the method further comprises: curing and
annealing the pixel electrode layer 11. For example, the
pixel electrode layer 11 is annealed in vacuum, nitrogen,
atmosphere or oxygen environment. An annealing tem-
peratureis between 120°C and450°C. Anannealing time
lasts 0.5 to 3 hours.

[0045] The display device provided by another embod-
iment of the disclosure comprises above-mentioned ar-
ray substrate. The display device may be a TV set, a
display panel, a tablet computer, a cell phone, a naviga-
tor, a camera, or a video camera or any product having
a display function.

First embodiment

[0046] In order to make technique solutions of the at
least one embodiment of the disclosure more clearly, the
at least one embodiment will be described in a clearly
and fully understandable way in connection with a cross-
section schematic view of a structure of a device formed
by various steps. In this embodiment, in a final product
structure as shown Figure 8, an array substrate compris-
es a thin film transistor region |, a storage capacitance
region Il and a source-drain contact hole region Il i.e.
three regions corresponding to three gate electrode lay-
ers 2 from left to right in Figure 8. Of course, the array
substrate can comprise other structures, and description
of which will be omitted herein. It should be understood
that the structures shown herein are only exemplary, and
other structures can be adopted according to a scope
and spirit defined in claims of the disclosure. As shown
in Figure 9, a manufacturing method of the embodiment
can comprises steps of:

S1: a metal layer on the substrate 1 is formed, and
the metal layer is etched to form the gate electrode
layer 2, as shown in Figure 1.

[0047] For example, the substrate 1 can be a material
of glass, plastics, silicon and the like. The metal layer is
formed by sputtering metal or alloy, such as molybdenum
(Mo), aluminum /neodymium(Al/Nd), aluminum/neodym-
ium/molybdenum  (AI/Nd/Mo),  molybdenum/alumi-
num/neodymium/molybdenum (Mo/Al/Nd/Mo), gold/tita-
nium(Au/Ti), platinum/titanium(Pt/Ti) and the like, and
the metal layer is lithographed, to form the g ate electrode
layer 2.

[0048] S2: the gate insulation layer 3 is formed, and
the storage capacitance region Il and the gate insulation
layer at the contact hole 12 in the gate insulation layer
are etched by a etch mask for the insulation layer, as
shown in Figure 2.

[0049] For example, oxides, such as silicon oxide (Si-
Oy), silicon nitride (SiNy), silicon oxynitride (SiON), alu-
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mina (Al,O3), hafnium oxide (HfO,), zirconium oxide
(ZrO,), titanium oxide(TiO,), Yttrium oxide (Y,03), lan-
thanum oxide (La,03), tantalum oxide (Ta,Os) or the like
are deposited by manufacturing methods, such as at-
mospheric pressure chemical vapor deposition, low pres-
sure chemical vapor deposition, plasma chemical vapor
deposition, or sputtering, so as to form one or more gate
insulation layers, and the storage capacitance region Il
and the gate insulation layer at the contact hole 12 in the
gate insulation layer are etched simultaneously by the
etching mask for the insulation layer.

[0050] S3: a first oxide layer is formed, and the oxide
layer is etched to form an active layer 4, as shown in
Figure 3;

[0051] For example, oxides, such as indium gallium
zinc oxide (IGZO), nitride zinc oxide (ZnON), indium tin
zinc oxide (ITZO), zinc tin oxide (ZTO), zinc indium oxide
(Z10), indium gallium oxide (IGO), aluminum zinc tin ox-
ide (AZTO) or the like are deposited by manufacturing
methods, such as sputtering, sol-gel, vacuum evapora-
tion, spraying, ink-jet printing to form the first oxide layer,
and the first oxide layer is etched to form an active layer 4.
[0052] S4:asecond oxide layer is formed, the second
oxide layer is etched to form an etch-stopper layer 5, and
the gate insulation layer 3 at the contact hole 12 in the
gate insulation layer 3 is etched again at the same time
to reach the gate electrode layer 2, as shown in Figure 4.
[0053] For example, oxides, such as silicon oxide (Si-
0,), silicon nitride (SiN,), silicon oxynitride (SiON), alu-
mina (Al,O,), tetraethyl orthosilicate (TEOS) or the like
is deposited by manufacturing methods, such as atomic
layer deposition, atmospheric pressure chemical vapor
deposition, low pressure chemical vapor deposition,
plasma chemical vapor deposition, sputtering, sol-gel or
the like, so as to form one or more second oxide layer,
and the second oxide layer is etched to form an etch-
stopper layer 5 and at the same time, the gate insulation
layer 3 at the contact hole 12 in the gate insulation layer
is etched to reach the gate electrode layer 2.

[0054] S5: a metal layeris formed, and the metal layer
is etched to form a source-drain electrode layer 6, as
shown in Figure 5.

[0055] For example, metal or alloy, such as molybde-
num (Mo), aluminum/neodymium (Al/Nd), alumi-
num/neodymium/molybdenum (Al/Nd/Mo), molybde-
num/aluminum/ neodymium/molybdenum
(Mo/Al/Nd/Mo), gold/titanium(Au/Ti), platinum/titani-
um(Pt/Ti) and the like is deposited by sputtering to form
the metal layer, and the metal layer is lithographed, to
form the gate electrode layer 2.

[0056] S6:a first passivation layer 7, a second passi-
vation layer 8 and a third passivation layer 9 are formed
sequentially, as shown in Figure 6.

[0057] For example, the passivation layers are contin-
uously grown by manufacturing method, such as thermal
growth, atmospheric pressure chemical vapor deposi-
tion, low pressure chemical vapor deposition, plasma
chemical vapor deposition, sputtering or the like, and a
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material of the passivation layers is one or more of silicon
oxide SiO,, silicon nitride SiN,, silicon oxynitride SiON,
or alumina Al,O3.

[0058] S7:thefirst passivation layer 7, the second pas-
sivation layer 8 and the third passivation layer 8 are
etched, to form a contact hole 10 in passivation layers,
as shown in Figure 7.

[0059] S8: an ITO metal electrode layer is formed by
sputtering, and the ITO metal electrode is etched to form
a pixel electrode layer 11, as shown in Figure 8.

[0060] Forexample, the pixel electrode 11 is in contact
with the source-drain electrode layer 6 by the contact
hole in the passivation layers.

[0061] S9: the pixel electrode layer 11 is cured and
annealed.

[0062] For example, the pixel electrode layer 11 is an-
nealed in vacuum, nitrogen, atmosphere, oxygen envi-
ronment. An annealing temperature is between 120°C
and 450°C. An annealing time lasts 0.5 to 3 hours.
[0063] The above descriptions are merely exemplary
embodiments of the disclosure, and do not restrict the
scope of the disclosure. The scope of the disclosure
should be defined by accompanying claims.

[0064] This application claims the priority of Chinese
Patent Application No. 201510132293.3 filed on March
25,2015, which is hereby incorporated entirely herein by
reference.

Claims

1. Anarray substrate, comprising a gate electrode lay-
er, an active layer and a source-drain electrode layer
that are disposed on a substrate, wherein
the substrate comprises a storage capacitance re-
gion thereon, in the storage capacitance region, pro-
jections of the gate electrode layer and the active
layer on the substrate are at least partially over-
lapped, and projections of the active layer and the
source-drain electrode layer on the substrate are at
least partially overlapped.

2. The array substrate of claim 1, further comprising a
gate insulation layer between the gate electrode lay-
er and the active layer and an etch-stopper layer
between the active layer and the source-drain elec-
trodes layer, wherein
the gate electrode layer comprises a portion in the
storage capacitance region;
the gate insulation layer comprises a portion in the
storage capacitance region;
the active layer comprises a portion in the storage
capacitance region;
the etch-stopper layer comprises a portion in the
storage capacitance region; and
the source-drain electrode layer comprises a portion
in the storage capacitance region.
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3. The array substrate of claims 1 or 2, wherein the
substrate further comprises a thin film transistor re-
gion, and a thickness of the gate insulation layer
formed in the storage capacitance is smaller than a
thickness of the gate insulation layer formed in the
thin film transistor region.

4. Thearray substrate of any one of claims 1-3, wherein
the gate insulation layer at a contact hole in the gate
insulation layer is in contact with the source-drain
electrode layer.

5. Thearray substrate of any one of claims 1-4, wherein
at least one passivation layer is formed on the
source-drain electrode layer, and a material of the
passivation layer is one or more of silicon oxide, sil-
icon nitride, silicon oxynitride, or alumina.

6. The array substrate of claim 5, wherein a pixel elec-
trode layer is formed on the passivation layer, and
the pixel electrode layer is in contact with the source-
drain electrode layer by a contact hole in the passi-
vation layer which runs through the passivation layer.

7. A method of manufacturing an array substrate, com-
prising: forming a gate electrode layer, an active lay-
er and a source-drain electrode layer on a substrate,
wherein
the substrate comprises a storage capacitance re-
gion thereon, in the capacitance storage region, pro-
jections of the gate electrode layer and the active
layer on the substrate are at least partially over-
lapped, and projections of the active layer and the
source-drain electrode layer on the substrate are at
least partially overlapped.

8. The method of claim 7, further comprising: forming
a gate insulation layer between the gate electrode
layer and the active layer, and forming an etch-stop-
per layer between the active layer and the source-
drain electrode layer, wherein
upon the gate electrode layer being formed, a portion
in the storage capacitance region is formed,
upon the gate insulation layer being formed, a portion
in the storage capacitance region is formed,
upon the active layer being formed, a portion in the
storage capacitance region is formed,
upon the etch-stopper layer being formed, a portion
in the storage capacitance region is formed, and
upon the source-drain electrode layer being formed,
aportionin the storage capacitance regionis formed.

9. The array substrate of claim 8, further comprising

etching the gate insulation layer in the storage ca-
pacitance region to be thinned, after the gate insu-
lation layer is formed.

10. The array substrate of claim 9, wherein a thickness
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ofthe gateinsulation layer in the storage capacitance
region is controlled by controlling an etching time
when the gate insulation layer in the storage capac-
itance region is etched to be thinned.

The method of claim 9, further comprising etching
the gate insulation layer at a contact hole predeter-
mined to be formed in the gate insulation layer to be
thinned, while etching the gate insulation layer in the
storage capacitance region to be thinned.

The method of claim 11, further comprising: etching
the gate insulation layer at the contact hole prede-
termined to be formed in the gate insulation layer
again toreach the gate electrode layer, while forming
the etch-stopper layer on the active layer,

wherein the gate insulation layer at the contact hole
in the gate insulation layer is in contact with the
source-drain electrode layer.

The method of any one of claims 7-12, wherein at
least one passivation layer is formed on the source-
drain electrode layer, and a material of the passiva-
tion layer is one or more of silicon oxide, silicon ni-
tride, silicon oxynitride, or alumina.

The method of claim 13, further comprising:

forming a contact hole in the at least one passi-
vation layer which runs through the at least one
passivation layer, and

forming a pixel electrode on the at least one pas-
sivation layer, wherein the pixel electrode is in
contact with the source-drain electrode layer by
the contact hole in the passivation layer.

The method of claim 14, wherein the pixel electrode
layeris cured and annealed, after the pixel electrode
layer is formed.

A display device, comprising the array substrate of
any one of claims 1-6.
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a metal layer in the substrate 1 is formed, and the
metal layer is etched to form the gate electrode
layer 2.

v

the gate insulation layer 3 is formed, and the
storage capacitance region and the gate insulation
layer at the contact hole in the gate insulation layer
are etched by a etch mask for the insulation layer.

S2

\

a first oxide layer is formed, and the oxide layer is
etched to form an active layer 4.

a second oxide layer is formed, the second oxide
layer is etched to form a etch-stopper layer 5, and
the gate insulation layer 3 at the contact hole 12 in
the gate insulation layer 3 is etched concurrently to

S4

reach the gate electrode layer 2.
Y

a metal layer is formed, and the metal layer is
etched to form a source-drain electrode layer 6.

S5

¢

a first passivation layer 7, a second passivation
layer 8 and a third passivation layer 9 are formed
sequentially.

the first passivation layer 7, the second passivation
layer 8 and the third passivation layer 8 are etched,
to form a contact hole in passivation layers.

an ITO metal electrode layer is formed by
sputtering, and the ITO metal electrode is etched to
form a pixel electrode layer 11.

the pixel electrode layer 11 is cured and annealed.

Fig.9
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